The spin-2 graviton excitations in the Randall-Sundrum gravity model provides a t-channel contribution to electron Compton scattering which competes favourably with the standard QED contributions. The phenomenological implications of these contributions to the unpolarized and polarized cross-sections are evaluated.
The Standard model (SM) has so far been very successful for explaining most experimental observations relevant to the model. However, it has one very ugly feature namely the hierarchy problem, which refers to the enormous difference in the order of magnitude of the Planck scale (M pl ∼ 10 19 GeV) and the weak scale (∼ 1TeV). Recent ideas that have been proposed to solve the problem introduce extra compact spatial dimensions. In the first proposed in this direction, given by Arkani-Hamed, Dimopoulos and Dvali (ADD) [1] , spacetime was a direct product of a four dimensional Minkowski spacetime and a compact n-manifold. While gravity was free to propagate through the extra n-spatial dimensions as well, SM fields were restricted to the four-dimensional spacetime. The Planck-scale in (4+n)-dimensional world could be much much smaller than M pl -even as low as the TeV scale. The weakness of gravity for distances ≫ compact dimension arises not because of a fundamental weakness of gravitational interaction but because of SM-fields being restricted to lie on a brane of the entire (4+n)-dimensional spacetime.
Phenomenologically, the ADD-model implies the existence of a large number of 'massive' gravitons coupled with (four-dimensional) Planck strength to 1 SM-particles, with masses ranging from near zero to some high TeV scale M s .
An alternative scenario considered first by Randall and Sundrum (RS) [2] , the extra dimension is a single S 1 /Z 2 orbifold with 3-branes residing at the boundaries of the spacetime. With suitably tuned brane tensions and a bulk cosmological constant, RS obtain a non-factorizable metric
as a solution of five-dimensional Einstein equations. Here φǫ[−π, π] is the fifth coordinate with φ and φ identified. r c is the radius of the fifth dimension and k is a parameter ∼ M pl . Choosing kr c ∼ 12, this model also solves the hierarchy problem. Phenomenologically , the RS-model gives rise to a discrete series of 'heavy' gravitons of increasing mass which couple with SM-particles with weak interaction strength (referred to now on as KK). Phenomenological consequences of these excited 'gravitons' would naturally be felt at TeV-scale processes. In situations where the normal SM contributions are absent or small for some reasons and the KK-contributions are not are obviously the ones that are best suited for testing the theory. One such vertex is the KK-γγ vertex which exists in this theory, whereas the corresponding Zγγ or Hγγ vertices are absent [3] . The existence of the KK-γγ vertex would imply a t-channel pole contribution to the Compton-scattering process γ + e → γ + e. The SM-contribution with s-and u-channel electron pole will have comparable strength and hence will show up in the cross-section of this process. The feasibility of performing the Compton process using backscattering laser beams in the NLC has been discussed by Davoudiasl [4] , who has also calculated the effect of ADD-type excitations on the process. Phenomenologically, the RS-model has differences with the ADD and it will be useful to examine Compton scattering in the RS-model as well. In this note we carry out the analysis not only to see the nature of changes in the cross-section compared to SM, but also to see if the process at high energies can distinguish between the two gravity models.
We consider the process
and neglect the electron mass. The invariant amplitude for this process is denoted by M λ1,λ2,λ3,λ4 (s, t, u) where s, t, u are the usual Mandelstam variables and λ 1 , λ 2 , λ 3 , λ 4 denote respectively the helicities of initial photon, initial electron, final photon and final electron. The interaction of the KK-excitations h
with SM-fields is described by the interaction Lagrangian [5] ;
where T αβ is the SM-energy momentum tensor. The constant Λ π is related to the parameters of RS metric and the Planck scale by 
where x 1 is the first zero of J 1 (x). For our numerical evaluation, we shall fix m 1 at a reasonable value of 600GeV and vary
over a range of values within the acceptable limits [5] .
With the Lagrangian, equation (2), added to the standard Q.E.D. Lagrangian, the amplitudes for the diagrams of figure (1) work out to be
with all other amplitudes vanishing. In the limit of vanishing electron-mass, the contribution of the KK-exchange graphs like the QED-contribution conserve both electron and photon helicities. The differential cross-section for the two different initial electron polarization j (j = ±1) are then given by
The γ-beams produced by backscattering of laser beams off electron beams; it is thus more appropriate to express the polarized cross-sections in terms of the helicities of the original laser beam (p l ) and the helicity of the electron beam (p e ) from which it was backscattered [4] . Since the backscattered photon carries only a fraction x of the energy of the electron beam, the Mandelstam variables entering the amplitudes M will be (xs, xt, xu) instead of (s, t, u). The fraction x theoretically has the maximum value
where E l and E e respectively are the energies of the laser beam and the electron beam from which it is backscattered. However, because of competing processes, we cannot go to value of high z and the optimal value is given by [4] 
which is the value we would use in equation (7). For a given value of x, p l , and p e , the photon number density f (x, p e , p l ) and the average helicity ξ 2 (x, p e , p l ) are given by [4] :
where r = x z (1 − x) and
For a given ξ 2 and a polarization p e2 the electron beam undergoing Compton scattering, the cross-section can be written in terms of the projection operators
where we have made use of parity invariance. For computational purposes, we restrict the x integration in equation (12) to xǫ[0.1, x max ] and for computing the total cross-sections from equation (12), we made the cut θ CM ǫ[ The polarized cross-sections show a distinctive feature namely at very high energies the (p e , p l , p e2 ) combination (+−+) dominate over the other -a result primarily arising due to the spin-2 nature of the exchange particle.
In conclusion, experimental study of electron Compton scattering in the TeV range which is feasible with laser backscattering of electron beams in the NLC would be very useful for revealing the direct coupling to γγ of spin-2 KaluzaKlein type excitations present in Weak scale Quantum gravity theories. This feature will not be shared in other scenarios like supersymmetry extensions of SM for new Physics at the TeV scale.
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